Chlamydia pneumoniae is a common cause of respiratory tract infection and community-acquired pneumonia. During an extensive outbreak of C. pneumoniae in northern Sweden, 319 respiratory samples from 129 persons were collected. Sputum, throat, and nasopharyngeal samples were obtained and analyzed by nested touchdown polymerase chain reaction (PCR), EIA, and culture in Hep-2 and McCoy cells. Serology was performed by complement fixation and microimmunofluorescence tests. By PCR, 30 patients were diagnosed with C. pneumoniae compared with 26 positive by EIA and 23 by culture. The finding of C. pneumoniae in the respiratory samples was accompanied by serology indicating acute infection in 26 (96%) of 27 patients for whom adequate sera were available. Nested PCR was sensitive and reliable for diagnosing acute respiratory C. pneumoniae infection. Sputum samples had the highest diagnostic efficacy, and the nested type of PCR was superior to one-step PCR. EIA and culture were less sensitive than nested PCR. sore throat, rhinitis, fever, myalgia, hoarseness, and arthralgia.
From 1 May to 31 August 1994, patients who consulted a physician tious agents with a spectrum of clinical manifestations, includat the Byske Primary Health Care Centre with possible indication ing upper and lower respiratory tract infections [1, 2] , and of acute C. pneumoniae infection were included in the study. Eligi- has recently been tentatively linked to atherosclerosis [3 -5] .
ble patients had respiratory symptoms, such as sore throat, Diagnosis of C. pneumoniae infection is usually based on serolhoarseness, cough, and rhinitis, and no other evident diagnosis.
ogy. Polymerase chain reaction (PCR) assay, antigen EIA, diPatients (n Å 116) and healthy controls (n Å 13) aged rect immunofluorescence (DIF) test, and culture have been years (mean, 27; 64 male and 65 female subjects) were enrolled. described in testing for C. pneumoniae [6] , but their efficiency Attempts were made to collect a sputum sample and swabs from has not been properly validated with different types of respirathe nasopharynx and throat of each patient in the study. For seroltory samples. During an extensive outbreak of C. pneumoniae ogy, 115 acute and 38 follow-up serum samples were obtained.
Sampling techniques. For nasopharyngeal samples, a rayonin northern Sweden, we conducted a prospective study to assess tipped swab (Ultra MicroPur Swab; PurFybr, Munster, IN) was different laboratory methods, including nested touchdown inserted through the nostrils in the nasopharyngeal tract for 15 s.
PCR, culture, and antigen EIA, for demonstration of C. pneuFor throat samples, the posterior wall of the throat was rubbed up moniae in respiratory samples.
and down three times with a cotton-tipped swab. Sputum samples were collected at the initial visit before breakfast in a sterile tube after a ''deep cough.'' For sera, blood was collected by venipunc-
Patients and Methods

ture.
Patients. Because of a large number of C. pneumoniae cases After collection, the specimens from the respiratory tract were in 1994 in northern Sweden, a study was done to evaluate different kept at 4ЊC in Chlamydia transport medium (consisting of sucrosediagnostic methods with different types of samples for early diagphosphate buffer [2SP] supplemented with 10% fetal bovine senosis of C. pneumoniae infection. The clinical picture among the rum) and frozen at 070ЊC within 24 h after collection. Sputum, patients with C. pneumoniae infection included cough, fatigue, nasopharyngeal, and throat samples were prepared essentially according to the method described by Sillis et al. [7] . Briefly, the samples were treated with (32/116) was significantly more common (P Å .02) than from healthy controls (0/13).
Results
Discussion
PCR.
Fifty-five samples from 32 of the 116 subjects with clinically suspected acute C. pneumoniae infection were posiIn this study, different diagnostic methods and sampling sites were evaluated during an extensive outbreak of C. pneumoniae tive by nested PCR (table 1) . Of these 55 samples, only 5 were positive by one-step PCR. Table 2 shows data for 61 patients infection. Nested PCR was used to increase the sensitivity [6, 12] and specificity [13] of findings. To further improve from whom samples from all three respiratory sites were obtained. specificity, the touchdown technique was used [8] . Tong and Sillis [6] compared the sensitivity of nested touchdown PCR Culture. Thirty-eight samples from 23 patients were positive in cell culture ( found it to be on the order of 5 -10 particles after the first was obtained from the other patient. Culture and EIA may have round and down to 1 elementary body after the second.
given false-negative results in these 2 cases. For the calculation Our study confirms the data presented by Black et al. [12] , of sensitivity, specificity, and predictive values, however, these that nested PCR is Ç10 times more sensitive than single-step 2 samples were classified as false-positive by nested PCR. PCR for amplification of target DNA in clinical specimens For culture, the choice of cell type is critical with regard to [12] . All 38 culture-positive samples in our study were detected sensitivity. With HEp-2 cells, the sensitivity was 66% (37/56), by nested PCR, which also emphasizes the high sensitivity of and with McCoy cells, it was only 34% (19/56). These clinical the PCR. In addition, 17 of the culture-negative samples were results confirm the in vitro results of Roblin et al. [14] , that positive by PCR, and 15 of these were confirmed by other the cell type is of importance when culturing C. pneumoniae. methods. Two cases that were positive by nested PCR could Antigen detection by EIA is quick, simple, and suitable for not be confirmed by any of the other methods. For 1 of these processing large numbers of samples. In nasopharyngeal sam-2 patients, a 2-fold titer rise (1:16 to 1:32) of C. pneumoniaeples, the sensitivity and specificity of antigen detection seems specific IgA was demonstrated. No follow-up serum sample to be equal to those of nested PCR. Since EIA is Chlamydia genus-specific, positive results should be confirmed by another method if information about Chlamydia species is desired. When sputum and throat samples are used, the sensitivity and 
